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Why physics-based models? delay of operations, termination of
- Realistic degradation models provide more accurate life predictions operations, or vehicle damage
* Generate high-fidelity simulation data to test prognosis algorithms Supply
* Ideal for estimation-based prognosis schemes Vent
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Methodology

First-principles model Wear and degradation models
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| x@L( ) ! . »  Sliding wear
Fy(i,x) = 2%2 5 = OA\/2’01P1 (m) ((p2/P1)*/* = (pa/p1) V) Function of sliding force and velocity
1 s (1) = K Fr(t)v(t)
Poppet o(t) = —(Fu(t)+ Fu(t)+ Fnc(t) — Fy(t) — Fno(t) — Fi(t))
m  Impact wear
i(t) = o)
Energize Nominal behaviors Function of impact energy
1 T
w;(t) = K (§m’u(t)2) 6(t),t = impact
XXXXXXXXXXXXXX \y\ XXXXXXXXXXXXXX \0\ Seco n d a ry
0000000000000 0000000000000 ° COiI insulation breakd Own
premmmeeemee e — * Corrosion
1. Voltage applied to solenoid D _ 1. Voltage removed from solenoid Change magnetic field
2. Magnetic field builds up €-energiz€ 5  Magnetic field dissipates Change force balance
3. Poppet moves right, driven by magnetic force 3. Poppet moves left, driven by return spring Change gas flow
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